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STATISTICAL ANALYSIS OF THE SEASONAL AVERAGE F. 0. B. 
PRICES OF CALIFORNIA WINTER AND SUMMER ORANGES, 1922-23 to 1939-40 


br 


2/ 


H. R. Wellman L/ and G. M. Kuznets — 

The purpose of this report is to present the results of an analys 
major factors which have influenced the seasonal average f.o.b. prices of 
fornia winter and summer oranges from 1922-23 through 1939-40. Winter or 
those shipped during the six months November through April, which for Cal 
consist mainly of Washington navels. 
six months May through October. For California, summer oranges consist 
VYalencias. During the six months, May through October, California normal 
tributes 80 to 90 per cent of the United States shipments of oranges; dur 
six months November through April shipments from California constitute o 
45 to 55 per cent of United States shipments of oranges. 


For each of the two classifications--winter oranges and summer or 
the average relationships which prevailed from 1922 to 23 through 1939-40 
the seasonal average f.o.b. prices of California oranges and three factor 
measured. These factors are: (1) United States supply of oranges, (2) n 
agricultural income payments, and (3) trend of demand for oranges. 
eighteen-year period covered by the analysis these three factors account 
about 92 per cent of the variation in the f.o.b. prices of California win 
oranges and for about 93 per cent of the variation in the f.o.b. prices o 
California summer oranges.°/ 


While the use of these variables results in a large reduction of 
variance of the dependent variable, it is not to be supposed that they ar 
only ones that have affected the f.o.b. prices from 1922-23 through 1939- 
that they are the only factors which will affect f.o.b. prices during the 
years. Neither is it certain that the relationships between the seasonal 
f.0.be prices of California oranges and the factors considered will be th 
in the future as they were, on the average, during the period covered by 
analysis. 


The characteristics of demand functions under two different hypot 
summarized in table 2 for winter oranges and in table 6 for summer orange 


an a priori standpoint both formulations are legitimate hypotheses concerni 


relation between price and the associated variables. The essential featu 
the first hypothesis (arithmetic form) is that the net regressions retain 
slope irrespective of their positions. Equations 1 and 2 of table 2 and 
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3/ See tables 2 and 6 for values of the adjusted coefficients of mult 
correlation. The values given above are the averages of their squares. 
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1 and & of table 6 give the results of applying this hypothesis to winter 
sumer oranges respectively. The basic characteristic of the second hypo 
(logarithmic form) is that the absolute amount of shift of a given net re 
with a specified change in the other independent variables, is influenced 
point on the net regression from which the change is measured. Equations 
in table @ and equations 3 and 4 in table 6 embody this hypothesis for wi 
summer oranges respectively. 


In each formulation both price and quantity were used as dependen 
variables. Shifts in the demand for oranges during the period under revi 
been reflected both in changes in prices paid and in quantities taken. I 
those changes in demand from year to year that were occasioned by changes 
incomes of consumers have appeared mainly in the form of price movements; 
the gradual change in the demand over the years that was caused by factor 
sumed under time has appeared mainly in the form of quantity movements. 
presenting statistical measurements of shifts in the demand for oranges i 
of quantities taken as well as in terms of price, a more comprehensive pi 
of the actual situation is obtained than by using either alone. 


The results secured with these different treatments were found to 
substantial agreement. All of the equations employed show the demand for 
and summer oranges to be inelastic. The net relation of price and quanti 
come was found to be well approximated by a straight line for both winter 
summer oranges under both hypotheses. In all of the formulations conside 


connection with winter and summer oranges, introduction of curvilinearity i 


the regression on time improved total fit. The results secured suggest t 
ing a large part of the period 1922-23 to 1959-40 the demand for winter a 
oranges in this country relative to the buying power of consumers shifted 
but at a diminishing rate. The peak in this upward shift of demand for w 
oranges was apparently reached between 1935 and 1938. Whether the demand 
winter and especially summer oranges relative to incomes of consumers dur 
last part of the period remained stationary or turned downward is not cle 
revealed by the analysis. 

The average relations between f.o.b. prices of winter oranges and 
of the three independent variables under the first hypothesis are shown ¢g 
in figure 1. Expressed in numerical terms the relations indicated in pan 
B of figure 1 are as follows: (a) With both the nonagricultural income p 
and the trend of demand held constant a change of one million boxes in th 
States supply of winter oranges was, on the average, accompanied by a cha 
the opposite direction of 16 cents a box in the f.o.b. price of Californi 
oranges; and (b) with both the United States supply of winter oranges and 
trend of demand held constant, a change of 10 points in the index of nona 
tural income was, on the average, accompanied by a change in the same dir 
of 48 cents a box in the f.o.b. price of California winter oranges. 


Figure 2 presents similar information for summer oranges. Expres 
numerical terms the relations portrayed in panels A and B are as follows: 
(a) With both the nonagricultural income payments and the trend of demand 
constant, a change of one million boxes in the Uhited States supply of su 
oranges waS, on the average, accompanied by a change in the opposite dire 
of 33 cents a box in the f.0.b. price of California summer oranges; and ( 
both the United States supply of summer oranges and the trend of demand h 
stant, a change of 10 points in the index of nonagricultural income was, 
average accompanied by a change in the same direction of 49 cents a box i 
f.0-be price of California summer oranges. 
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TABLE 1 


Seasonal Average F.O,B.» Prices of California Winter Oranges 
and Important Factors Affecting Them, 1922-23 to 1939-40 


Year Index of non- 
November agricultural 
through :pril i income 
soi * 3 
1924-1929 


1922-23 
1923-24 | 
1924-25 


1925-26 
1926-27 
1927-28 
1928-29 


1929-30 


1930-31 
1931=32 
1932-33 
1935-34 
1934-35 


1935-36 
1936-37 
1937-38 
1936-39 
1939-40 





Sources of data; 

Colel: From the California Fruit Growers Exchange, P 
the weighted average prices per packed box received for oranges 
during the six months November through april. Since November 1 
Arizona oranges are included. Since May 1, 1930 prices include 
fruit on a packed-box basis. Government purchases for relief d 
ion are not included. 

Cole 2: From table 4, col.7. 

Cole 3: Simple average of the monthly indices of nat 
income, excludin, agricultural income, average 1924-1929 equals 
compiled from the United States Department of Agriculture, Bure 
Agricultural Economies, The Agricultural Situation, current is 
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TABLE 2 
Winter Oranges: Regression Coefficients and Auxiliary Constants, 
Arithmetic and Logarithmic Forms, 1922-23 to 1939-40 
(Figures in parentheses are standard errors) 
Adjusted Flexibility of | Elasticity of 
coefficient 


of multiple 
correlation 


~1.6953 
(0.0007) (0.2827) 


~45.4719 -0.0862 
(7.6434) (0.0450) 


Equation Dependent \Constant| : ye 
variable term Log X, i 
3 Log X, 0.9644 0.9668 
(0.0847) (0.00008 ) (0.0847) 
* 


xX, Seasonal average f.o.b. price of California winter oranges (in dollars per box). 





aves supply of winter oranges (in units of 100,000 boxes), 
Xz Index of nonagricultural income payments in the United States, November-April (1924-1929 = 100). me 


t Time in units of half-years (origin between 1930-31 and 1931-32), 
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Fig- 1.-- Net Regression of F.0.B. Prices of California Winter Oranges 
Arithmetic Form, 1922-23 to 1939-40 on: A, United States Supply 
of Winter Oranges; B, Index of gNonagricultural Income 
Payments ; Cc, Time 
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TABLE 3 


Actual and Estimated F.0.B. Prices of Celifornia Winter Oranvzes, 
Arithmetic Form, 1922-23 to 1939-40 


“Year, fovember | Actual Bstimated Residuals 


throurh April price price col. 1 mim:s 
col. 2 
2 
1922-23 2.71 2.57 0,14 
1923-24 2,12 ; 2.56 ~0,44 
1924625 3.60 3,26 0,34 
1925=26 3,50 3,62 -0,12 
1926-27 3.45 3.49 ~0,04 
1927-28 4.59 4,10 0,29 
1928<29 2,80 2,91 -0,11 
1929-30 4,45 4,35 0,10 
1930-31 2.17 2.25 0,08 
1951-32 1,80 1,88 : -0,08 
a 1932-33 1.43 1,65 -0,12 
1933-34 1,65 1,69 -0,04 
1934-35 1,30 1,23 0,57 
1935-36 1,95 2.27 -0,32 
1936-37 Be 50 2.61 -0,08 
1937-28 1.46 1.¢1 “0,35 
1958=39 1,38 1,07 0,31 


1959-40 1.60 Se = C,0e 





Sources of data: 


Col, 1: From table 1, col, 1, 


Col. 2: Based on equation 1, table 2. 
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TABLE 4 


United States Supply of Winter Oranges, 1922-23 to 1939-40 








Year United States Shipments Receipts United 





November Other | Total: from Fuerto| col. 3 States 
thr ough states | col. 1 Rico and plus dol.4]| exports 
April —¢ plus col.2] imports 
- fies 3 ee YR ms 
Thousand boxes nea f 
1922-23 8,712; 19,365 557 19,922 1,070 
1923-24 11,452 | 23,998 171 24,169 1,402 
192425 9,603 | 20,76 265 21,033 1,194 
1925-26 8,679 | 21,517 360 21,877 1,308 
1926-27 9,215} 24,322 252 24,574 1,656 
1927-28 72670} 20,789 431 21,220 15418 
1928-29 13,527 | 31,192 32 31,224 2,197 
1929-30 8,861 21,403 219 21,622 1,306 
1930-31 15,706 31,6865 68 31,756 eel 
1931-32 12,522 | 28,738 29 28,767 1,376 
1932-33 12,916 | 25,732 31 26,765 1,223 
1933-34 15,498 | 28,499 34 28,533 1,406 
1934-35 14,177 | 32,890 > 32,926 1,588 
1935-36 14,886 | 29,224 44 29,268 2,043 
1936-37 17,809 29,549 24 29,573 1,494 
1937-338 18,724 | 34,275 27 34,302 3,037 
1938-39 25,243 40,278 30 40,308 4,321 





1939-40 19,063 | 36,710 24 36,734 2,363 


Sources of data; 


Col- 1: The figures pertain to both packed and loose fruit.e For the 
years 1922-23 through 1933-34 estimates of the industry packed fruit shipments 
were based upon the ratio of the California Fruit Growers Exchange rail shipments 
to total industry rail shipmerts appliec to the California Fruit Growers Exchange 
packed orange shipments. Estimates of the industry loose oran,e shipments were 
based upon the ratio of the loose fruit sales by local associations affiliated with 
the California Fruit Growers {xchange to their packed fruit sales applied to the 
industry pa-ked fruit shipments. 

Years 1934-35 through 1939-40: |!*rom summaries of weekly shipments of 
oranges reported by the California-irizcna Orange and Grapefruit igencye Shipments 
for weeks which fell in two months were prorated betweenthe months on the basis 
of daily shipments of California oranges by rail and boat as reported by the United 
States Department of Agriculture, Market News Service. Government purchases for 
relief distributicn are nct included. 

Col. 2: From Division of Fruits and Ve,etables, Surplus .arketin, Admin- 

istration, United States Department of Agriculture. 


Colse 4 and 6; United States Department of Commerce, Bureau of Foreign 
and Domestic Commerce, Livision of Foreign Trade Statistics. 
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TABLE 5 


Seasonal Average Fe0.B. Prices of California Summer Oranges 
and Important Factors Affecting them, 1923 to 1940. 


Year Index of non- 
May through Feoebe United States] ayricultural 
: October . aan une a ae 

mse 29 










Sources of data; 


Col. 1: From the California Fruit Growers Exchange. 
are the weighted average prices per packed box received for ora 
shipped durin; the six months liay through October. Since ifay 1 
irizona oranges are included and prices include loose fruit on 
packed-box basis, Government purchases for relief distribution 
included. 

Cole 2: From table 8, cole Te 


Col. 3: Simple average of the monthly indices of nati 


income, excluding agricultural income, average 1924-1929 equals 
compiled from the United States Department of igriculture, Bure 
Agricultural Economics, The Agricultural Situation, current iss 
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TABLE 6 
Summer Oranges: Regression Coefficients and Auxiliary Constants, 


Arithmetic and Logarithmic Forms, 1923 to 1940 


(Figures in parentheses are standard errors) 


















Adjusted 
coefficient 
of multiple 
correlation 
R 


Flexibility of| Elasticity 





Equation | Dependent! Constant 
variable term 






















1 -~0.0027 0.9567 -1.6118 
(0.0175) | (0.0011) (0.1996) 
2 1.1954 2.3737 | -0.0586 0.9728 -0.5235 
















(0.2832) | (0.3037) | (0.0320) (0.0631) 


Equation} Dependent; Constant 
variable term Log X;| Log Xp 


Log Xy 9017 
Log Xo 9563 


Xy Seasonal average f.o.b. price of California Summer Oranges (in dollars per box). 






0.0059 | -0.0005 0.9731 -1.2488 
(0.0017) | (0.0001) (0.1265) 


-1.2488 
(0.1265) 


1.1742 
(0.1662) 












-0.7065 
(0.0716) 


0.0055 | -0.0004 0.9771 
(0.0009) | (0.0001) 


0.7949 
(0.1644) 





* 





X5 United States supply of summer oranges (in units of 100,000 boxes). 


Xz Index of nonagricultural income payments in the United States, May-October (1924-1929 = 100). 
t Time in units of half-years (origin between 1931 and 1932). 
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Fige 2e-- Net Regression of FeOeBe Prices of California Summer Oranges, 
Arithmetic Form, 1923 to 1940 on: A, United States Supply of 
Summer Oranges; B, Index of Nonagricultural Income 
“Payments; C, Time. 
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\ TABLE 7 


Actual and Estimated F.C.B, Prices of California Summer 
Oranves, Arithmetic Form, 1923 to 1940 


Residuals 


Sources of data: 
Col, i¢. From table 5, col, 1, 


Col, 2: Based on equation 1, table 6. 
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TABLE 8 


United States Supply of Summer Oranges, 1923 to 1940 








United States shipments Receipts Total: United 


Year 





Vay through |Calif- | Other fotal; from Puerto| col. 3 States 
October states| gol. 1 Rico and plus col. 4] exports 
plus @ .| imports 
col, 2 RSS oes 
3 4 5 6 
Thousand boxes es ae 
11,519 89 11, 608 1,067 
11,5384 ol 11,425 1,218 
7,541 117 7,658 784 
11,766 69 11,835 1,335 
13,678 124 13,802 1,956 
10,373 28 10,401 1,124 
21,443 1s 21,459 3,385 
10,393 61 10, 454 883 
18,729 14 18,743 gt49 
17,481 3 17,484 1,826 
19,122 2 19,124 Sgh%l 
17,348 6 17,554 1,890 
21,457 rs 21,459 3,338 
19,936 19 19,955 ey LOT 
14,841 2 14,843 994 
26,585 1 26,586 4,561 
24,158 -- 24,158 29150 
24,272 -- 24,272 1,465 





Sources of data: 


Cole 1: The figures pertain to both packed and loose fruite ior the years 
1923 through 1933 estimates of the industry packed fruit shipments were based upon 
the ratio of the California Fruit Growers Exchange rail shipments to total industry 
rail shipments applied to the California Fruit Growers Exchange packed orange 
shipments. Estimates of the industry loose orange shipments were based upon the 
ratio of the loose fruit sales by local associations affiliated with the California 
Fruit Growers Exchange to their packed fruit sales applied to the industry packed 
fruit shipments. 

Years 1934 through 1940: rom summaries of weekly shipments of oranges 
reported by the California-srizgona Orange and Grapefruit Agency-e Shipments for 
weeks which fell in two months were prorated between the months on the basis of 
daily shipments of California oranges by rail and boat as reported by the United 
States Department of Agriculture, Market News Service. Government purchases for 
relief distribution are not included. 

Cole 2: From Division of Fruits and Vegetables, Surplus Marketing 
Administration, United States Department of Agriculture. 

Cols. 4 and 6: United States Department of Commerce, Bureau of Foreign and 
Doméstic Commerce, Division of Foreign Trade Statistics. 
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